This paper presents a floristic survey of the wood component of cerrado s.s. (eastern face) and gallery forest (western face) areas carried out in the southern part of the Serra de Maracaju. The dispersal syndromes and floristic relations of this portion of the Serra were compared to those of other formations from different regions of Brazil. Between October 2007 and September 2008, monthly collections identified 144 species. As for dispersal syndromes, zoochory prevails, followed by autochory and anemochory. The gallery forest is a heterogeneous formation that shelters floristic elements shared with the Atlantic rain forest, the Amazonian forest, semi-deciduous seasonal forests and dry forests of the Pantanal. Low similarity between the two areas analyzed makes this region unique and suggests that the Serra de Maracaju is greatly influenced by the semi-deciduous seasonal forests of the southeastern region.
Introduction
Characterized as savanna-like vegetation, Cerrado, which covers 22% of the Brazilian territory (Ratter and Dargie, 1992) , prevails on the Central Plateau and is the second largest plant formation (Rodrigues, 2005) .
The floristic unit of cerrado seems to be especially determined by the woody flora, which is more homogeneous than the herbaceous one along the physiognomic gradient (Batalha et al., 2001) , and its flora is considered the richest among the world savannas, with high levels of endemism (Ribeiro and Walter, 1998) . The Cerrado is influenced by adjacent biomes with which it shares certain species (Ribeiro and Walter, 1998; Oliveira Filho and Ratter, 1995) . Since it occupies a region bordered by the Chaco, the caatinga and the Amazonian and Atlantic forests, it serves as a corridor connecting them (Oliveira Filho and Ratter, 1995) .
The flora of the state of Mato Grosso do Sul is considered a vegetational mosaic because of the influences of the Amazonian forest to the North, of the Atlantic forest to the East, of the Chaco to the West, of the seasonal forests of the river Paraná basin to the South and of the Central Plateau Cerrado in its center. Cerrado constitutes about 65% (Costa et al., 2003) of the natural formations of this state. It is represented by several of its different phytophysiognomies found in plains and on hill tops.
High mountain environments are little explored scientifically. In addition, high rates of deforestation contribute to the loss of valuable information on both their flora and their ecological and biogeographical aspects. Furthermore, between the hills are valleys and rock outcrops with different phytophysiognomies and more fertile soils, which possibly contribute to increasing species diversity (van den Berg and Oliveira-Filho, 2000) .
Gallery forests occupy only 5% of the area covered with Cerrado (Silva Júnior, 2004 ). Yet, they present high species diversity, are fairly heterogeneous in terms of sheltering many elements common to the Atlantic rain forest and the Amazonian forest (Oliveira Filho and Ratter, 1995) . Due to their connection to other grassland and savanna formations typical of Central Brazil (Ribeiro and Walter, 1998) , gallery forests can act as corridors between forest fragments and help maintain the genetic flow.
Seed dispersal represents an important phase of the plant reproductive cycle. It is also critical to regenerate the natural populations and communities (Janzen, 1970) . Dispersal mechanisms are essential to the natural distribution of species and to the movements and exchanges of genetic material within and without populations. In tropical forests, zoochory (Howe and Smallwood, 1982) prevails over abiotic syndromes while in less humid habitats, anemochory predominates (Vieira et al., 2002) .
The aim of this study is to observe the dispersal syndrome of two areas, one of cerrado s.s. and one of gallery forests, and to explore the possible floristic relations in the southern part of the Serra de Maracaju. To do so, we sought to answer the following questions: 1) Which syndrome prevails in each area? 2) What are the floristic relations between the Serra de Maracaju and other Brazilian plant formations?
Material and Methods
The study area (Figure 1 ) is located in the southern part of the Serra de Maracaju, state of Mato Grosso do Sul, Brazil, where it separates the Central Plateau from the Pantanal plain (Brasil, 1997) . It is covered with cerrado sensu stricto on its eastern face (20° 27' 17" S and 55° 29' 24" W) and with gallery forest on its western face (20° 26' 88" S and 55° 29' 77" W) .
The study area comprises low to medium (between 2 and 15 m high) trees. The gallery forest shelters 3-30 meter high trees and it is characterized by high moisture and rich herbaceous vegetation, essentially cryptogams and epiphytes. It also presents an area with closed vegetation difficult to access, with rock outcrops and stone walls. A narrow (approximately 2.0 m wide) creek runs through the whole valley bottom before it flows into the Aquidauana River.
According to Ribeiro and Walter (1998) Whittaker (1975) . Collected samples were deposited at the herbarium CGMS of the Federal University of Mato Grosso do Sul, at Campo Grande. Diaspore analysis was based on the materials collected in the field and the classification of dispersal syndromes is according to van der Pijl (1982) .
The floristic similarity between the studied gallery forest and 16 other surveys carried out in different regions (Table 1) was assessed using the Sørensen similarity index (Müller-Dombois and Ellenberg, 1974) . Similarity relations were generated by the Unweighted Pair-Group Method using Arithmetic Averages (UPGMA) method with the software PAST (Hammer et al., 2001 ). The results were converted into a dendrogram (Sneath and Sokal, 1973) .
Results
Floristic composition -144 species distributed into 104 genera and 45 families (Table 2) were found. Among them were 53 trees and 45 shrubs in the gallery forest and 66 trees and 43 shrubs species in the cerrado s.s.
Among the 98 species found in the gallery forest, 34 are not shared with the area of cerrado s.s. The most representative families are Fabaceae (15), Rubiaceae (6), Piperaceae (6), Malvaceae (5), Euphorbiaceae (4) and Salicaceae (4) to which 41% of the total of species belongs. The most representative genera were Piper, Casearia, Trichilia, Miconia and Bauhinia.
Forty-eight of the 109 species (Table 2 ) collected in the cerrado s.s. are exclusive to it, while the others also grow in the area of gallery forest. Fifty-four percent of the total species belong to the following families: Fabaceae (24), Malvaceae (9), Bignoniaceae (6), Euphorbiaceae (5), Annonaceae (5), Malphighiaceae (5) and Melastomataceae (5). The most representative genera were Miconia, Casearia, Piper, Luehea, Bauhinia, Tabebuia and Annona.
Dispersal syndromes -Among the species sampled, zoochory (57.3%) prevails, followed by the autochory (22%) and anemochory (20.7%) in both habits. Some species were found to have more than one dispersal syndrome.
Among the 53 tree species collected in the gallery forest, 57.6% are zoochoric, 20.3% autochoric and 22.1% anemochoric. As for the 45 bush species, zoochory (64.5%) and autochory (25%) present similar values, while anemochory shows much lower values (10.5%) (Figure 2 ). Table 2 . Relations of the families and species found in the southern part of the Serra de Maracaju, Aquidauana, state of Mato Grosso do Sul, Brazil. Area of occurrence (C = Cerrado; MG = Gallery Forest), habit (Av = tree; Ab = shrub) and dispersal syndromes (Zo = zoochoric; Au = autochoric; Na = anemochoric). In the cerrado s.s., out of the 66 tree species, 52.4% are zoochoric, 22%, autochoric and 25.6% anemochoric. The values for the 43 bush species do not differ much: zoochory (52%), autochory (27%) and anemochory (21%) (Figure 2) .
Family/species
Floristic comparison -The floristic list of the gallery forest studied here and that of 16 surveys of different remnants were fed into a presence/absence matrix, totaling 780 binomials. The floristic relations of the gallery forest in the southern part of the Serra de Maracaju to these other remnants were converted into a dendrogram that reveals two main groups (Figure 3) . The first one comprised remnants of gallery forests and semi-deciduous seasonal forests in Mato Grosso do Sul, Minas Gerais, São Paulo and Distrito Federal, which showed low similarity (S = 0,15) among themselves and with all the other forests studied. The second one was constituted by remnants of gallery forest, semi-deciduous seasonal forest, cerrado s.s. and cerradão in the Distrito Federal, São Paulo, Minas Gerais and Mato Grosso. All the cerrado remnants were grouped and the highest similarity values were recorded for those of Minas Gerais (S = 0,48). Two gallery forests of the Distrito Federal presented the second highest similarity value (S = 0,40). There was also a grouping between remnants of gallery forest and semi-deciduous seasonal forests of the southeastern region, but it showed lower similarity values (S = 0,30).
Discussion
Floristic composition -The species richness found in the present study (144 species) is similar to that by Mendonça et al. (1998) who surveyed woody species of Cerrado. Among the species common to the gallery forest of Central Brazil are Xylopia aromatica, Unonopsis lindmanii, Diospyros hispida, Emmotum nitens of which the two latter only occur in that region (Oliveira Filho and Ratter, 1995) . Thirty-four species of this gallery forest (western face) were not found in the area of cerrado s.s. (eastern face), but have already been reported in different Brazilian plant formations: Sloanea guianensis, Myrciaria floribunda, Salacia elliptica, Andira fraxinifolia were mentioned in areas of Atlantic rain forest (Guilherme et al., 2004; Durigan et al., 2008) ; Diospyros obovata, Trichillia elegans, Esenbeckia grandiflora, Chrysophyllum marginatum, Aloysia virgata were registered in areas of semi-deciduous seasonal forests (Jurinitz and Jarenkow, 2003) ; Abuta grandifolia, Mouriri guianensis were considered as Amazonian elements that can be found in gallery forests (Prance and Schaller, 1982) ; Calycophylum multiflorum was cited in dry forests in the Pantanal (Prance and Schaller, 1982) . Thus, elements of the gallery forest can be common to the Atlantic rain forest, the Amazonian forest (Oliveira Filho and Ratter, 1995) , semi-deciduous seasonal forests (van den Berg and Oliveira-Filho, 2000) and dry forests in the Pantanal (Prance and Schaller, 1982) . The occurrence of the above mentioned species suggests that the gallery forest of the Serra de Maracaju shelters floristic elements from different plant formations. In addition to these floristic elements exclusive to the western face, 64 species are shared with the adjacent cerrado (eastern face).
The area of cerrado s.s. (eastern face) shares species not only with the western face, but also with the vegetation along the Aquidauana River, which explains the high number of species sampled (109). A significant number of woody species were also reported in other Brazilian regions with areas of cerrado s.s. (Ratter et al., 1997 ). In cerrado s.s., the occurrence of given species as Annona crassiflora, Caryocar brasiliensis, Curatella americana, Dimorphandra mollis, Machaerium acutifolium, Qualea grandiflora, Qualea multiflora and Tabebuia aurea helps characterize this plant formation. According to Ribeiro and Walter (1998) , the above mentioned species are considered as typical of cerrado s.s..
Dispersal syndromes -Zoochory prevails in the woody components, which was expected since the characteristic species of all the forest layers yield zoochoric fruits (Mikich and Silva, 2001 ). According to Howe and Smallwood (1982) , in tropical forests, between 50% and 90% of the trees and bush produce zoochoric fruits, confirming the importance of biotic agents in the genetic flow of forest habitats. The anemochoric and autochoric syndromes did not differ in percentage (in both areas) which must be a local pattern, because this region is surrounded by hills under the influence of waterways and strong winds, which favor abiotic syndromes. The results obtained for autochory differ from those found by Vieira et al. (2002) , who suggested that this strategy is rarely found in cerrado s.s.. Autochory is a dispersal mechanism related only to mother plants involving the release of ripe seeds. Thus, autochoric species probably depends on a secondary seeddisperser, since many have no efficient dispersal mechanisms (van der Pijl, 1982) . Some species were classified as both autochoric and zoochoric based on the initial dehiscence of their fruits that later exhibited some seed ornamentation, as arils, observed in Copaifera martii, which suggests that a secondary agent participates in its dispersal. Since they have mucilaginous or fleshy arils, Guazuma ulmifolia and Guarea Guidonia are probably dispersed by birds, as mentioned by Howe and Smallwood (1982) .
Floristic comparison -the low similarity rates reported for the gallery forest (western face) of the Serra de Maracaju reveal a heterogeneous area, forming groupings close to those of semi-deciduous seasonal forests and gallery forest in Mato Grosso do Sul. Based on the analysis of different tree phytophysiognomies found in Central Brazil, Felfili et al. (2002) asserted that gallery forests are the richest, and the most diverse and heterogeneous ones. They present the lowest similarity rates between themselves. Therefore, even physically closest gallery forests can present floristic compositions that differ from one to the other (Silva Júnior, 2004) , indicating a vegetation mosaic (Sampaio et al., 2000) . Floristic similarity analysis showed that the gallery forest studied here is more similar to the semi-deciduous seasonal forests of southeastern Brazil. This aspect is corroborated by Oliveira Filho and Ratter (1995) and van den Berg and Oliveira Filho (2000) , who found strong floristic relations between the gallery forest of the central part of the Central-Western Region and the semi-deciduous seasonal forests of the Paraná River basin.
The grouping formed by the set of remnants of gallery forest, cerrado and cerradão possibly shares a species with a distribution pattern concentrated in the central region of Brazil, as suggested by Oliveira Filho and Ratter (1995) . Interspersed in this grouping was a subgroup formed by gallery forests (São Paulo) and semi-deciduous seasonal forests (Minas Gerais) probably gathered because they share species whose distribution extends from southeastern Brazil to the Central Plateau.
Conclusions
The woody component in the southern part of the Serra de Maracaju is very dependent on the fauna for their dispersion in the gallery forest and cerrado s.s., which shows the need of conserving these communities to ensure the action of dispersers since many avoid clean areas because of the high risk of predation. The abiotic syndromes make up an important percentage and have a fundamental role in the Serra de Maracaju formed by a set of steep hills which act as physical barriers and require agents like wind, water and action of gravity so that winged fruits or no winged can be dispersed.
The low similarity among the areas analyzed gives a unique floristic characteristic to this region. This was shown to be the case with gallery forests, in other places, which were characterized as very heterogeneous forests in floristic terms, but with low similarity when compared to other areas. The similarity between the areas analyzed suggests that the Serra de Maracaju is greatly influenced by the semi-deciduous seasonal forests of the southeastern region.
